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Suppl enental Assay Method for the Determ nation of Formal dehyde
in Veterinary Biologics (Ferric Chloride Test)

| nt roducti on

Total formal dehyde is determ ned based on the reaction of

f or mal dehyde wi t h Met hyl benzot hi azol one hydrazone
hydrochl ori de (MBTH). The nethod involves (a) the

conbi nati on of MBTH and fornal dehyde to gi ve one product,

(b) the oxidation of excess MBTH to give another product and
(c) the conbination of these two to give a blue chronophore

which is nmeasured at 628 nm 2

Materi al s
2.1 Reagents

2.1.1 Ferric chloride-sul phamic acid reagent. A
solution containing 10 g/L of ferric chloride and 16
g/ L of sul pham c acid.

2.1.2 Methyl benzot hi azol one hydrazone hydrochl ori de
reagent. (MW 233.7). [CAS 149022-15-1]. 3-

Met hyl benzot hi azol - 2( 3H) one hydrazone hydrochl ori de
nonohydrate. An al nost white or yellow sh crystalline
powder. np: about 270 °C. A solution containing 0.5
g/L L (WARNING This solution is not stable and should
be prepared fresh daily).

2.1.3. Suitability for determ nation of aldehydes. To

2 m of al dehyde-free methanol add 60 m of a 1 g/L
sol uti on of propional dehyde in al dehyde-free nethanol
and 5 mM of a 4 g/L solution of nethyl benzot hi azol one
hydrazone hydrochloride. Mx, allowto stand for 30
mn. Prepare a blank omtting the propional dehyde
solution. Add 25.0 ml of a 2 g/L solution of ferric
chloride to the test solution and to the blank, dilute
to 100.0 mM with acetone R and m x. Measure absorbance
of the test solution on a spectrophotoneter at 660 nm
inalcmcell using the blank as conpensation |iquid.
The absorbance of the test solution nust be greater
than or equal to 0.62 absorbance units.

2.1.4. Formal dehyde sol ution, containing not |ess than
34.5 percent wv and not nore than 38.0 percent w v of
f or mal dehyde (CHxO



CVB/ NVSL TCSAMD512. 01
Testing Protocol Page 4 of 6

Suppl enental Assay Method for the Determ nation of Formal dehyde
in Veterinary Biologics (Ferric Chloride Test)

2.1.5. isopropyl nyristate, analytical grade
2.1.6. hydrochloric acid (1 M, analytical grade
2.1.7. chloroform analytical grade

2.1.8. sodiumchloride (9 g/L and 100 g/ L aqueous
sol utions), analytical grade

2.1.9. polysorbate 20, analytical grade

Preparation for the test

3.1 Personnel training--No specific training is required.
| ndi vi dual shoul d have wor ki ng know edge of | aboratory
equi pnent listed in Section 2.

3.2 Preparation of Standards--Prepare forml dehyde standards
of 0.25, 0.50, 1.00 and 2.00 g/L by diluting formal dehyde
solution (1.3) with water in suitable volumetric flasks.

3.3 Preparation of vaccines containing oil emulsion--If
vaccine to be examned is an oil emnulsion, the emul sion
shoul d be broken by a suitable nmethod. The fornmal dehyde
concentration in the agueous phase shoul d be neasured. The
foll ow ng separation techni qgues have been shown to be
appropri at e.

3.3.1 Add 1.00 m of vaccine to 1.0 nl of isopropyl
myristate and mx. To the mxture, add 1.3 nl of 1 M
hydrochloric acid, 2.0 mM of chloroformand 2.7 m of
9 g/L sodiumchloride. Mx thoroughly. Centrifuge at
15,000 g for 60 mn. Transfer the aqueous phase to a
10 mM volunetric flask and dilute to volunme with
water. Use the diluted agueous phase for the test for
formal dehyde. If this procedure described fails to
separate the aqueous phase, add 100 g/L of pol ysorbate
20 to the sodium chloride solution and repeat the
procedure, but centrifuge at 22,500 g.

3.3.2 Add 1.00 m of vaccine to 1.0 m of a 100 g/L
solution of sodiumchloride and m x. Centrifuge at
1000 g for 15 mnutes. Transfer the agueous phase to
a 10 m volunetric flask and dilute to volunme with
water. Use the diluted aqueous phase for the test for
f or mal dehyde.
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3.3.3 Add 1.00 m of vaccine to 2.0 ml of a 100 g/L
solution of sodiumchloride and 3.0 ml of chloroform
and m x. Centrifuge at 1000 g for 5 m nutes. Transfer
t he aqueous phase to a 10 m volunetric flask and
dilute to volune with water. Use the diluted aqueous
phase for the test for formal dehyde.

NOTE: Vol unmes used for breaking emul sions are for the
purpose of illustration. Volunmes may differ subject to
proportional adjustnent of the volunmes of other reagents
used in the extraction process.

4. Perf ormance of the Test

4.1 To 0.50 m of a 1 in 200 dilution of the vaccine to be
examned (if emulsion, use 0.50 M of a 1 in 20 dilution of
the diluted aqueous phase), and to 0.50 m of 1 in 200
dilution of each of the fornal dehyde standards, add 5.0 ni
of the nethyl benzot hi azol one hydrazone hydrochl ori de

reagent. Cl ose the tubes, shake, and allowto stand for 60
m n.

4.2 Add 1 m of ferric chloride-sul pham c acid reagent and
allowto stand for 15 mn.

4.3 Measure absorbance of vaccines and standards on a
spectrophotoneter at the maximumat 628 nmin a 1 cm cell
usi ng the reagent bl ank as conpensation |iquid.

5. Calculations and Interpretation
Cal cul ate total formal dehyde concentration (g/L) from the
st andard curve usi ng i near regressi on (accept abl e
correlation coefficient [r] equal to or greater than 0.97).

6. Report of the test results

6.1 Test results are reported follow ng the current version
of TCSOP00O01.
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7. References
7.1 Code of Federal Regulations, Title 9, Parts
113. 100(f) and 113. 200(f)
8. Sunmmary of Changes

Version .01 was created to reflect procedural changes
resulting from9 CFR 113.100(f) and 113.200(f).



